INTRODUCTION
The genus Scinaia (Nemaliales, Scinaiaceae, Huisman et al. 2004 ) was established by Bivona-Bernardi (1822) on the basis of Scinaia furcellata (for name review see Silva 1992: 167 and Silva et al. 1996: 114) . Huisman (1986) proposed an evolutionary scheme of four groups: 'Scinaia complanata group'; 'Scinaia moniliformis group'; 'Scinaia carnosa group' and 'S. furcellata group' (see Tables 1-9 below) .
Scinaia has a heteromorphic alternation of generations, with a filamentous tetrasporophyte known only from culture of few species (e.g. Ramus 1969 ). The gametophyte, terete or complanate to flat, with occasional or regular constrictions, is dichotomously branched and attaches the substratum by a discoid holdfast. Internally, it is characterized by a filamentous medulla and a two-layered cortex. This latter is composed of a hypodermis of pigmented cells subtending an epidermis entirely or mostly composed of colourless utricles, a distinctive character of the genus (Huisman 1985 (Huisman , 2006 .
Thalli are monoecious or dioecious. The carpogonial branch is three celled (hypogynous cell, basal cell and carpogonium). Before fertilization, the hypogynous cell produces two to four sterile branches with one to three cells, the basal cell initiates the pericarp and the carpogonium produces the trichogyne. After fertilization, one to many gonimoblast initials arise from the carpogonium (see Ramus 1969; Delivopoulos 2003) or from the hypogynous cell (see Svedelius 1915; Bhatia & Vijayaraghavan 1995) .
Distributed in tropical and cold temperate waters, the genus was investigated in NW Europe (Maggs & Guiry 1982) , Australia (Huisman 1986; Millar 1990; Huisman & Womersley 1994) , Japan (Kajimura 1988 , 1991 , 1995 and Korea (Lee & Ko 2006) , with assessments of morphological, anatomical and reproductive features. However, at the moment there is no consensus about the validity of taxonomic characters used for species determination by various authors (e.g. Huisman 1986; Kajimura 1988 , Lee & Ko 2006 . Moreover, for most of the species the original descriptions are incomplete, and a full monographic assessment of the genus is missing. The molecular approach is scarce. The available information in GenBank is limited to three requences (one of large subunit ribosomal and two of rbcL of chloroplast).
Four species of Scinaia have been recorded for the Gulf of California: Scinaia confusa, S. complanata, Scinaia johnstoniae and Scinaia latifrons (Howe 1911; Setchell 1914; Setchell & Gardner 1924; Dawson 1944; Taylor 1945) ; although, none has been provided with a detailed description. In the present study, we re-evaluated the Scinaia species from Gulf of California on the basis of recent collections, herbarium material and examination of type specimens. A critical re-assessment of vegetative and reproductive features suitable for species determination, including a dichotomous key, are provided.
MATERIAL AND METHODS
The material examined included the following: fresh collections, historical records (borrowed from CMMEX, Table 1 . Morphological features of Scinaia furcellata group (cylindrical axes not regularly constricted; surface view in rosette appearance). References listed in Table 10 . This variety differs from the species (and from the group) in that its thallus is quite terete or terete (6), such that its taxonomic status may be in doubt. FBCS, LAM, LD, MICH, NY and UC), and type material (borrowed from G, NY and UC; herbarium abbreviations as in Holmgren & Holmgren 1998). Fresh specimens were collected in the Gulf of California (Fig. 1 ) during winter and spring from 1999 to 2001, by scuba diving to 27-m depth. Samples were fixed in 4% formalin in seawater, kept in the same solution or pressed following standard protocols, and stored in the Phycological Herbarium of the Universidad Autó noma de Baja California Sur (FBCS).
For morphological and anatomical studies, herbarium material was rehydrated using a solution of 4% formalin/seawater with detergent. For anatomical examination, permanent slides were prepared by mounting thin sections of the thallus in 50% corn Measurements of cells and other taxonomically relevant structures were carried out using a calibrated micrometer eyepiece. Photographs were made using a digital camera (Olympus model C4040, Japan) attached to an Olympus microscope. Important taxonomic characters, selected for their stability and persistence (Stuessy 1990; Silva 1996) , included the following: shape of the axes; branching plane; distribution of spermatangial sori; shape of utricles in surface view; shape of utricles in transversal view; rhizoidal filaments on the cystocarp and arrangement of spermatangia between utricles. Morphotypes observed in this study were compared with type material for name assignation. A dichotomous key to the species from the Gulf of California was constructed. The systematic arrangement, including the ordinal and lower classification schemes, follows mainly Huisman (2006) . The nomenclature used follows Guiry & Guiry (2008).
RESULTS
On the basis of the combination of the selected diagnostic characters and comparisons with type material, four species of Scinaia were identified: S. confusa (Figs 2-14 (Fig. 35) , distributed on the tips as 'cap like' (Figs 29, 31 ), cystocarp without rhizoidal filaments (Fig. 40-43 LECTOTYPE: Assigned in this study (Fig. 4) , see lectotypification section. Figs 2-4) ; distance between dichotomies is 1-7 mm.
In surface view, the utricles have a rosette appearance, displaying large round colourless cells, surrounded by smaller angular cells (different size), and both possessing a thick cell wall (Fig. 5) . Small pigmented round cells are scattered among them. Branches have a sunken apical pit. Initially, cortical cells are coloured and small, evolving gradually into utricles of different sizes. Thalli have a conspicuous compact central axis, partially visible to the naked eye on dried material and clearly seen in spirit-preserved or fresh material. The central axis is composed of dichotomous or subdichotomous filaments (3-mm wide) with a thick wall, surrounded by loose and scattered thinner filaments (2-5-mm wide). These filaments support pigmented cells organized in one to three layers and subtending an external utricles layer. The pigmented cells can be spherical, pear shaped or elongated, 8-13 mm in diameter (Fig. 6) . In transverse section, the utricles are spherical, obovate to widely obovate (Fig. 6) , ranging in section from 20 to 30 mm in length by 15 to 35 mm in width.
SPERMATANGIA: Spermatangial sori are produced in belts scattered throughout the thallus (Fig. 2) , more frequently in the middle parts. Spermatangial branches comprise two to four elongated cells arising from hypodermal cells. Utricles are present between the spermatangia (Fig. 7) . The thallus is dioecious.
CARPOGONIAL BRANCH AND CYSTOCARP: The carpogonial branch comprises three cells, all arising from a subcortical cell: basal cell, hypogynous cell and carpogonium (Fig. 8) . The basal cell cuts off lateral branches that subsequently grow, producing the pericarp (Figs 8-12 ). The hypogynous cell produces two sterile branches, one simple celled and the other two celled (Fig. 9) . The carpogonium elongates to form the trichogyne (Fig. 8) . After fertilization the trichogyne decays and several gonimoblasts arise directly from the carpogonium (Fig. 11) , growing until they produce a compact gonimoblast mass (Figs 12-14) . The hypogynous branches do not fuse (Fig. 12) . As the cystocarp matures, it becomes broadly pyriform to spherical (Figs 13-14) , measuring 190-300 mm in diameter; the pericarp comprise numerous intercrossed filaments. The cystocarps are embedded in the central portion of the thallus, scattered and conspicuous to the naked eye (Fig. 3) . Minimum length of reproductive thallus was near to 1.5 cm (1. 3 cm for cystocarpic plants and 1.6 cm for spermatangial plants). TETRASPOROPHYTE: Filamentous (only known from the study of Ramus 1969).
DIAGNOSTIC CHARACTERS: Scinaia confusa can be discriminated from the three other Scinaia species from the Gulf of California by the combination of the following: (1) cylindrical axes; (2) branching in two planes ( Figs 2-4) ; (3) spermatangial sori in belts throughout the thallus (Fig. 2) ; (4) utricles with rosette appearance in surface view (Fig. 5) ; (5) utricles spherical-obovate in transversal view (Fig. 6) ; and (6) spermatangia arising among utricles (Fig. 7) .
LECTOTYPIFICATION: Setchell (1914) did not designate a holotype specimen for S. confusa (as G. confusa) and did not mention a type locality. Nevertheless, in UC collection there are two specimens labelled, cystocarpic type (UC 177635, Moss Beach, December 1909) and antheridial type (UC 96353, Monterey, 11 June 1901). Smith (1944: 191) indicated Monterey, CA, USA as type locality, without appointing or illustrating any material. We suggest that the specimen UC 96353 should be designated as lectotype (Fig. 4) Huisman (1985) , S. confusa was placed together with other 12 species in the 'Scinaia furcella group' (Huisman 1986 ). The species more closely related to S. confusa are Scinaia undullata, Scinaia snyderae and S. furcellata (Tables 1-3 ). Reproduction type (monoecious vs dioecious) was referred by Setchell (1914) as the main difference between S. confusa and S. undullata. On the other hand, S. snyderae was considered by Huisman (1985) to be identical to S. confusa and probably the same species. In fact S. furcellata is smaller and has utricles and cystocarp smaller than S. confusa. The analysis of Tables 1-3 reveals strong resemblances among these four species; although, there is a lack of information on some features, namely the female reproductive apparatus for S. undullata and the anatomy of S. snyderae. A revision of robust morphological-anatomical-ontogenetic characters of those species is required. fig 1; Fig. 16 ).
TYPE LOCALITY: Rade de Brest, Brittany, France (Athanasiadis 1996, 34).
VEGETATIVE STRUCTURE: Plants, unconstricted, up to 100-mm high and 1-6 mm in diameter (Fig. 15) have a discoid holdfast (2-4 mm in diameter). Apices are sharply pointed to blunt. Axes terete are densely dichotomous or subdichotomously branched, up to 10 times in two planes (Figs 15, 16) .
In surface view, the utricles are polygonal in appearance, appearing as penta-heptagonal colourless cells of similar sizes, with a thick cell wall; occasionally, pigmented cells occurred among them (Fig. 17) .
Branches have a sunken apical pit. Cortical cells are coloured, initially small and evolving gradually into utricles of different sizes. Thallus shows a conspicuous compact central axis, partially visible to naked eye on dried material and conspicuous in spirit-preserved or fresh material. The central axis is composed of dichotomous or subdichotomous filaments (3.5-10 mm) with a thick wall, surrounded by loose and scattered thinner filaments (3-6-mm wide). These filaments support pigmented cells organized in one to three layers and subtending an external utricles layer. Pigmented cells, 10-18 mm in diameter (Fig. 18) , are spherical to clavate. In transverse section, the utricles are oblong to square (Fig. 18 ) and range from 20 to 40 mm in length by 15 to 38 mm in width.
SPERMATANGIA: Spermatangia scattered along the thallus surface, mainly in the younger parts, without forming sori (Fig. 17) . Spermatangial branches of three to four cells developed from the hypodermal cells emerging between the utricles (Fig. 19) . Several spermatangia are produced from each spermatangial mother cell. Thallus is monoecious.
CARPOGONIAL BRANCH AND CYSTOCARP: Carpogonial branches are formed near the apices of the thallus, beginning with one cell (Fig. 20) and developing to three cells: a basal cell, a hypogynous cell and the carpogonium (Fig. 21) . Before fertilization the basal cell cuts off lateral branches, which will eventually form the pericarp and the rhizoidal filaments (Figs 22, 23, 25 ). The hypogynous cell produces two sterile branches respectively, one celled and two celled (Fig. 24) . The carpogonium elongates to form the trichogyne (Fig. 22) . As the cystocarp matures, it becomes broadly pyriform to spherical (Figs 26, 27) , measuring 200-360 mm in diameter. The pericarp is composed of numerous intercrossed filaments. The cystocarp is embedded in the central portion of the thallus, scattered in the thallus and conspicuous to the naked eye (Fig. 15) . Most specimens collected in this study were fertile with cystocarps. TETRASPOROPHYTE: Filamentous (only known from the study of Boillot 1971).
DIAGNOSTIC CHARACTERS: Scinaia interrupta is discriminated from the other three Scinaia species from the Gulf of California by the following combination of features: (1) cylindrical thallus; (2) branching in two planes; (3) absence of spermatangial sori; (4) utricles with polygonal appearance in surface view (Fig. 17) and oblong-square shaped in transversal view (Fig. 18) ; (5) spermatangia arising between utricles (Fig. 19) ; and (6) presence of rhizoidal filaments in the cystocarp. NOMENCLATURE AND SYNONYMS: Scinaia interrupta encompasses S. furcellata var. subcostata, formerly accommodated by Chemin (1926) in Scinaia turgida on the basis of morphological differences and principally on the different kind of carpospore germination. Boillot (1971) reported that the first stages of carpospore germination on S. turgida and S. furcellata are identical, and questioned the species segregation. Maggs & Guiry (1982) stated that these two species were clearly separated by the shape of their utricles in superficial view. Subsequently, Wynne (1989) critically evaluated type material of Ulva interrupta A. P. de Candolle and assigned the name S. interrupta to accommodate S. turgida and S. furcellata var. subcostata.
Scinaia interrupta is distinguished from the 20 species of S. carnosa group (Huisman 1986 , Vroom & Abbott 2004 by the presence of rhizoidal filaments on the cystocarp (Tables 4-6 HOLOTYPE: UC 96356 (Setchell 1914, 97, pl. 11 fig. 14;  Fig. 32 ).
TYPE LOCALITY: San Pedro, CA, USA (Setchell 1914 ).
VEGETATIVE STRUCTURE: Plants, unconstricted, grow up to 210-mm high and 1-7 mm in diameter and have a discoid holdfast [2-5 (-7) mm in diameter, Fig 28] . Apices are acutely pointed to blunt. Axes terete are densely dichotomously or subdichotomously branched, to 18 times in two planes ; distance between the bifurcations 1-13 mm.
In surface view the utricles are polygonal, appearing as penta-heptagonal colourless cells of similar size and with a thin cell wall; occasionally, pigmented cells were present among them (Fig. 33) .
Branches have a sunken apical pit. Cortical cells are coloured, initially small but gradually changing into utricles of differing size. The thallus has a conspicuous compact central axis, partially visible to the naked eye in dried material and clearly seen in spirit or fresh material. The central axis is composed of dichotomous or subdichotomous filaments (3.5-6-mm wide) with a thick wall, surrounded by loose and scattered filaments (3-5-mm wide). These filaments support pigmented cells organized in one to two layers and subtending an external utricles layer. Pigmented cells are spherical or pear shaped and 10-18 mm in diameter (Fig. 34) . In transverse section, the utricles are oblong to square (Fig. 34) and measure 20-30 mm in length by 15-26 mm in width.
SPERMATANGIA: The caplike spermatangial sori are present at the apices and are observable with the naked eye (Fig. 29) . Spermatangial branches of two to three elongated cells arise from the hypodermal cells. Spermatangia are free of utricles (Fig. 35) . The thallus is monoecious.
CARPOGONIAL BRANCH AND CYSTOCARP: The carpogonial branch comprises three cells, all arising from the subcortical cells: a basal cell, a hypogynous cell and the carpogonium (Fig. 37) . The basal cell cuts off lateral branches, which will eventually form the pericarp (Figs 37, 38 ). The hypogynous cell produces one-celled and two-celled sterile branches (Figs 38, 39) . As the cystocarp matures it becomes broadly pyriform to spherical (Figs 40-42) , measuring 180-220 mm in diameter. A conspicuous fusion cell is formed by the carpogonium, hypogynous cells and basal cell (Figs 42, 43) . The pericarp is composed of numerous intercrossed filaments. The cystocarp is embedded in the central thallus portion, scattered in the thallus and conspicuous to the naked eye. Most of the material investigated was reproduc- Figs 20-27. Cystocarp development of Scinaia interrupta. Fig. 20 . Immature carpogonial branch (arrow) arising near the apex of the thallus. Scale bar 5 10 mm. Fig. 21 . Three-celled carpogonial branch. The basal cell (B), hypogynous cell (H) and carpogonium (C). Scale bar 5 10 mm. Fig. 22 . Carpogonial branch. The basal cell produces the initial pericarp (IP), hypogynous cell cuts on sterile filaments (SF) and the carpogonium (C) produces the trichogyne (T). Scale bar 5 10 mm. Fig. 23 . Fertilized carpogonial branch showing the reminiscent trichogyne (T), distinctive carpogonium (C) connected to hypogynous cells surrounding by the initial pericarp (IP). Scale bar 5 10 mm. Fig. 24 . Superficial view of hypogynous cell (H) showing the two sterile filaments, one-celled branch (SF1) and two-celled branch (SF2) surrounded by the initial pericarp (IP). Scale bar 5 10 mm. Fig. 25 . Immature cystocarp surrounded by the multilayered pericarp (P) and rhizoidal filaments (RF) growing from basal cell. Scale bar 20 mm. Fig. 26 . Pyriform young cystocarp showing multilayered pericarp (P), gonimoblast filaments (G) and rhizoidal filaments (RF). Scale bar 5 50 mm. Fig. 27 . Spherical mature cystocarp. G 5 gonimoblast filaments, RF 5 rhizoidal filaments. Scale bar 5 50 mm.
Figs 28-32. Morphologic variability of Scinaia jonhstoniae. The discoid holdfast is indicated (asterisk) and the stipe (S). tive; the thalli with both reproductive structures were few. The minimum size of the reproductive thallus was 3.5 cm.
TETRASPOROPHYTE: Unknown.
DIAGNOSTIC CHARACTERS: Scinaia johnstoniae can be discriminated from the other three Scinaia species from the Gulf of California by the combination of characters: (1) cylindrical axes; (2) branching in two planes; (3) caplike spermatangial sori over the apices (Fig. 29) ; (4) utricles polygonal in appearance in surface view (Fig. 33) and oblong-square shaped in transversal view (Fig. 34) ; and (5) spermatangium arising free of utricles (Fig. 35) .
NOMENCLATURE AND SYNONYMS: The closer species to S. johnstoniae are Scinaia articulata, Scinaia minima and Scinaia tokidae (Tables 4-6 ). In the original description, S. articulata was considered a constricted species (Setchell 1914) . But currently it is placed in the same group as S. johnstoniae (Vroom & Abbott 2004) . The information presently available does not allow their separation. Setchell (1914) suggests that S. articulata is probably an abnormality. Dawson (1953) proposed that S. minima is a deepwater dwarf form of S. johnstoniae. Scinaia tokidae has all the diagnostic features of S. johnstoniae but dioecious reproduction, a feature that requires further investigation. As these entities are synonymous, the correct name should be S. johnstoniae, on the basis of Art. 11.4 from the current ICBN (McNeill et al. 2006 ).
SPECIMENS EXAMINED: Los Á ngeles Bay: El Piojo, coll. M. G. Rivera, 25.iii.1997 (FBCS 1954 Cabeza de Caballo, coll. M. G. Rivera, 25.iii.1997 (FBCS 1956 . Sonora: Puerto Libertad, coll. M. Y. Dawson, 19.ii.1946 (UC 756332) . Concepción Bay: Punta Machos, 18 m deep on rhodolith bed, colls. R. Riosmena-Rodríguez, G. Hinojosa-Arango & K. León-Cisneros, 29.iii.2000 (FBCS 1964 . La Paz Bay: Espíritu Santo Island, San Rafaelito, coll. L. Brambilia, x.1979 (FBCS 1957 . Punta Pericos: 21-24-m deep on rhodolith bed, coll. G. Hinojosa-Arango & K. León-Cisneros, 5.ii.2000 (FBCS 1965 . Banderas Bay: Bajo de la Langosta, 12-m deep on rocky-sandy bottom, colls. M. C. AltamiranoCerecedo & K. León-Cisneros, 18.iv.2001 (FBCS 1961 Tables 7-9 HOLOTYPE: NY Vives 11a (Fig. 49 ). (Figs 44-48) . Apices are sharply pointed to blunt. The central part of the thallus is thin (500-900 mm); whereas, the apices and marginal part are thicker (2.8-3 mm).
In surface view, the utricles are polygonal (four to seven sides), colourless cells of similar size with a thin cell wall; occasionally, coloured cells occur among them (Fig. 50) . Branches have a sunken apical pit. Cortical cells are initially small, coloured and gradually changing into utricles of differing size. Unlike cylindrical species, S. latifrons does not have a compact central axis. Medullary filaments, 4-6 mm in diameter, dichotomously or subdichotomously branched, are compactly to loosely arranged. Coloured cells, organized in one to two layers, occur at the apices of these filaments, and there is an external layer of utricles ( Fig. 51) . Pigmented cells can be spherical or pear shaped, 6-17 mm in diameter (Fig. 51) . Seen in transverse section, utricles (25-30-mm long by 14-31-mm wide) are oblong to square (Fig. 51) .
SPERMATANGIA: Spermatangial sori occur in marginal belts and are scattered throughout the thallus near to cystocarp. Spermatangial branches of two to three elongated cells arise from hypodermal cells. Utricles are present between the spermatangia (Fig. 52) . The thallus is monoecious.
CARPOGONIAL BRANCH AND CYSTOCARP: The carpogonial branch comprises three cells (basal cell, hypogynous cell and the carpogonium, Fig. 53 ), which arise in the subcortical part of the thallus. The basal cell cuts off (Fig. 50 ) and oblong-square in transversal view ( Fig. 51 ) and (5) spermatangia arising among utricles (Fig. 52) . The absence of a distinct central axis clearly distinguishes this species particularly when assessing incompletely rehydrated specimens whose thallus form is difficult to determine.
NOMENCLATURE AND SYNONYMS: Scinaia latifrons belongs to S. complanata group (Tables 7-9) with sharing a flattened thallus. The distinction between S. latifrons and S. cottonii has been long disputed because of their morphological and reproductive similarity (Setchell 1914; Dawson 1953; Eiseman 1979; Kajimura 1995; Lee & Ko 2006) . Yoshida (1998: 505-506) suggested that S. cottonii should be considered the heterotypic synonym of S. latifrons without reviewing the type material. The synonymy has been accepted by some (Lee & Kang 1986 , 2002 , but recently Lee & Ko (2006) considered them as separate species. Their synonymy is, however, supported by the monoecious reproduction of S. latifrons and its cystocarp distribution (Leó n-Cisneros & Riosmena-Rodríguez 2005), features observed on the holotype in the present research. Further evaluation including the study of the type material of S. cottoni is required to solve this controversy.
Furthermore, a revision of the type material of S. incrassata is necessary, since this is probably another heterotypic synonym. The priority name is S. latifrons according to Art. 11.4 of the ICBN (McNeill et al. 2006) . 
DISCUSSION
Scinaia interrupta is reported for the first time in the Gulf of California. The occurrence of S. confusa, S. johnstoniae and S. latifrons in this region was confirmed. The critical review of morphological, anatomical and reproductive features shows that the specimens previously appointed as S. complanata should be included in S. johnstoniae. Important anatomical information associated to the cystocarp development is described for the first time for S. latifrons, namely a new pattern of the fusion cell development involving the adjacent cells of the basal cell (see Fig. 58 ).
A revision of the listed 68 characters used in previous studies to describe species of Scinaia was made. Most characters have been poorly evaluated and are of doubtful taxonomic value. The present study revealed that highly variable characters include thallus size and width, apex shape, number of dichotomies, cells density and size, and shape and size of the cystocarp. Therefore, they cannot be considered as reliable diagnostic features (see also Huisman 1986; Millar 1990; Huisman & Womersley 1994) . Other nonreliable characters include those that have a similar expression in all species, such as the following: thallus constrictions and consistency, size and shape of the stipe, carpogonial branch development and gonimoblast origin. The monoecy or dioecy has also proved to be a controversial character. It was considered valid in Setchells evaluation (1914) and in the diagnoses of Japanese and Korean species (Kajimura 1988 (Kajimura , 1991 (Kajimura , 1995 Lee & Ko 2006) but invalid according to Huisman (1986 Huisman ( , 2006 . The present study revealed that monoecious species mostly exhibited only one reproductive structure, probably due to their incomplete development or interindividual variation. The monoecious species S. interrupta is reported as protandrous (as S. turgida, Maggs & Guiry 1982), exhibiting the male structures at the beginning of the reproductive period and the female structure only at the end of the period. Our observations revealed that male structures were present only in the youngest thallus area and rarely on old plants in which cystocarps were completely developed or empty. Huisman (1986) proposed that Scinaia species delimitation can be achieved by one single identifiable character unique to a particular species, or by a combination of morphologic and anatomic features.
After a rigorous evaluation, seven characteristics were considered as strong diagnosing characters for Scinaia species from the Gulf of California, namely the following: thallus form, branching plane, distribution of spermatangial sori, superficial view of utricles, utricle shape, rhizoidal filaments in the cystocarp and spermatangium occurring between utricles. Although one single feature could be used to distinguish some species (e.g. rhizoidal filaments of the cystocarp in S. interrupta), a combination of features was used and is recommended.
Following the current classification scheme of Huisman (1986) , three morphologic groups can be found in the Gulf of California: (1) S. furcellata group, represented by S. confusa, characterized by thallus with utricles organized in a rosette superficial pattern; (2) S. carnosa group, represented by S. interrupta and S. johnstoniae, encompassing plants nonflattened and not always regularly constricted, with utricles organized in a polygonal superficial pattern; and (3) S. complanata group, represented by S. latifrons, characterized by plants with flattened branches in which the utricles are polygonal from surface view. No members of the S. moniliformis group, the regularly constricted species, were found in the Gulf of California. Limits, however, are not clear for each of the morphological groups (Setchell 1914; Chemin 1926; Huisman 1986; Kajimura 1988; Vroom & Abbott 2004) . However, all species in the Gulf of California show the same reproductive pattern in which the hypogynous cells produce two lateral sterile branches (one celled, two celled). This feature, according to Kajimura (1995) , should place the four species in a single group, disregarding Huisman's (1986) suggestion that the number of sterile branches is of no value in segregating groups.
Molecular evaluations would greatly benefit the alpha taxonomy of this genus by validating evolutionary interpretations of the taxonomic value of morphological characters. Future emphasis should therefore be put on molecular studies at pace with traditional methods, given the scarcity of currently available molecular data.
